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METHOD AND APPARATUS FOR PRESETTING SPECIMENS IN A CUTTING DEVICE 
CROSS REFERENCE TO RELATED APPLICATIONS 
5 [0001] This application claims priority of the German patent application 102 58 555.5- 

52, filed on December 14, 2002, which is incorporated by reference herein. 

FIELD OF THE INVENTION 
[0002] The invention concerns a method for cutting a specimen having a trimmed surface 

with a microtome or ultramicrotome. The invention concerns as well a microtome or 
10 ultramicrotome for cutting a specimen. Additionally, the invention concerns a system for 
automatically presetting a specimen onto a knife in a microtome or ultramicrotome. 

BACKGROUND OF THE INVENTION 
[0003] For the optical examination of specimens, thin sections of the specimens are often 

produced and are then examined with a microscope, for example a light or electron microscope. 
15 In the case of biological specimens in particular, it is often advantageous to embed them in a 
plastic in order to immobilize them sufficiently. For production of a thin section of the specimen, 
the specimen must then be exposed at the desired cut surface. This can be accomplished, for 
example, manually using a razor blade. While this method requires little technical complexity, it 
is nevertheless often not possible to trim the specimen exactly enough. In particular, flat cut 
20 surfaces cannot be generated. 

[0004] A trimming apparatus is therefore used for exact trimming. For this purpose, the 

specimen with its plastic sheathing is clamped in a specimen holder. The specimen holder is then 
secured in the trimming apparatus. A motor-driven milling cutter then removes material under 



observation through a stereomicroscope, until a milled surface of the specimen is exposed at the 
location to be examined. 

[0005] After milling, the thin or ultra-thin sections of the specimen can be produced. For 

this, the specimen mount together with the specimen is secured in a cutting device, for example 
5 the microtome or ultramicrotome. The specimen to be cut must then be exactly positioned in the 
cutting device with respect to the knife in accurately positioned and rapid fashion. Care must be 
taken that neither the knife nor the specimen is damaged in this so-called "presetting" operation. 
It is correspondingly necessary to prevent inadvertent contact from occurring between knife and 
specimen. 

10 [0006] It has therefore been common for some time, in the context of the presetting 

operation between knife and specimen, to observe through a stereomicroscope as the knife and 
specimen approach one another. This observation does not always, however, result in a reliable 
estimate of the spacing between the specimen and the knife edge. Technical presetting aids have 
therefore also been used for some time, for example a base-mounted illumination system; with 

15 this it is possible to illuminate a gap between the knife and specimen, and on the basis of the 
illuminated gap to allow a better evaluation of the spacing between specimen and knife. A light 
source below the knife allows the spacing between knife and specimen to appear as a bright gap. 
An approach to within a few micrometers is required so that in the context of a diamond knife, 
which permits a maximum cut thickness of approx. 0.3 jam, it is not necessary to wait too long 

20 for the first cut. 

[0007] This accuracy is also necessary for adjustment of the knife swing and specimen 

swing, since if an angular error exists, the first cuts result only in fragments of the entire trimmed 
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surface. This procedure during presetting requires a great deal of practice on the part of the user 
in question, and is moreover extremely time-consuming. 

[0008] It is already known from DE 41 11 689 to provide a force sensor that is mounted 

on the specimen or knife. The cutting force is sensed with the aid of this force sensor, so that it is 
5 possible to ascertain when the first cut occurs. In order to carry out the method, once an initial 
coarse positioning of the knife with respect to the specimen has been performed, the spacing 
between specimen and knife is decreased at a high feed and cutting speed. As soon as the 
specimen touches the knife for the first time, the force sensor responds. From that time on, 
operation switches to a selectable (usually slower) cutting speed, and a specific desired cut 

10 thickness is maintained. 

[0009] In order to minimize stress on the specimen and knife, however, the first cuts after 

presetting must also not be too thick. For many diamond knives, a cut thickness of 0.3 \im is 
considered the upper limit. This means that before cutting operation begins, alignment of the 
knife and specimen must be accomplished to an accuracy of a few micrometers without contact 

15 between the knife and specimen. The method proposed in DE 41 11 689 cannot guarantee this, 
however. The first contact between knife and specimen takes place at high speed, so that damage 
to the knife and specimen can thereby occur. 

[0010] In order to improve the presetting operation and to automate presetting, with the 

intent of simultaneously avoiding uncontrolled contact between the knife and specimen, EP 544 
20 181 has proposed a method and an apparatus for automatic presetting. For this, there is mounted 
on the knife holder a so-called limiting device which is provided in order automatically to 
ascertain the proximity of the specimen holder along with the specimen secured therein. At the 
same time, the drive device is intended to switch off in timely fashion so that damage to the knife 



blade and to the specimen is reliably prevented. To ensure this, a movable plate having a 
microswitch located behind it is provided on the knife holder. In the presetting operation, the 
specimen is moved toward this plate until the switching point of the microswitch is reached. A 
disadvantage of this method, however, is the fact that contact between the specimen and the plate 
5 is necessary. In addition, the microswitch does not have the requisite repeatability in the 
micrometer range. 

SUMMARY OF THE INVENTION 
[0011] It is therefore the object of the present invention to propose a method for cutting a 

specimen with a trimmed surface which allows rapid and non-contact presetting and thereby 
1 0 being user friendly. 

[0012] According to the present invention, this object is achieved by a method 

comprising the steps of: 

- providing a knife holder for a knife and a specimen holder for holding the specimen, 
using a feed device for producing a relative motion between the knife and the 

15 specimen, the specimen, 

ascertaining in a trimming apparatus the spacing between the trimmed surface of the 
specimen and the specimen holder, 

- transferring the spacing to the cutting device, and 
inserting the specimen holder into the cutting device. 

20 [0013] A further object of the invention is to propose a microtome or ultramicrotome for 

cutting a specimen and allowing rapid presetting and user friendliness. 

[0014] The above object is achieved by a microtome or ultramicrotome comprising: a 

knife holder for a knife and a specimen holder for holding the specimen, a feed device for 



producing a relative motion between the knife and the specimen and a travel measurement 
system for measuring the change in the spacing between the knife and the specimen holder. 
[0015] It is a further object of the invention to provide a system which allows automatic 

presetting of system parameters. 
5 [0016] The object is achieved by a system for automatically presetting a specimen onto a 

knife in a microtome or ultramicrotome. The system comprising: a travel measurement system 
for measuring the change in the spacing between the knife and the specimen holder, a device for 
transmitting the distance, ascertained in a trimming device, between a trimmed surface of the 
specimen and the specimen holder, and the trimming device is coupled to the cutting device in 
10 such a way that the spacing ascertained in the trimming device is transmitted to the microtome or 
ultramicrotome. 

[0017] The method and the apparatus according to the present invention thus create a 

capability for decreasing and automating the time for presetting a specimen onto a knife in a 
cutting device. At the same time, they ensure that neither the specimen nor the knife sustains 
15 damage during presetting. In terms of the method, therefore, the spacing between the trimmed 
surface of the specimen and the specimen holder is ascertained in a first step. That ascertained 
spacing is then transferred to the cutting device. When the knife and the specimen in the cutting 
device are then inserted in defined fashion, their spacing is known. 

[0018] With the transfer of the spacing between the specimen holder and the trimmed 

20 surface of the specimen, it is easy to calculate the amount by which the relative distance between 
the specimen and the knife in the cutting device must be modified until the knife has reached its 
preset position with respect to the specimen. 
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[0019] Advantageously, the spacing between the specimen holder and the trimmed 

surface of the specimen in the trimming device is ascertained during trimming of the specimen. 
For this purpose, the trimming device is equipped with a distance measurement system. The 
spacing of the trimming knife from the specimen holder without an inserted specimen is 
5 determined once, and stored. The position of the trimming knife before trimming begins is 
sensed as the so-called zero position. A specimen is inserted into the specimen holder and the 
trimming operation can be started, the trimming knife usually being moved toward the specimen. 
The distance traveled is sensed with the aid of a distance measurement system. As soon as 
trimming of the specimen is complete, the distance traveled by the trimming knife is also known. 
10 From the difference between the distance traveled and the known distance between the zero 
position of the trimming knife and the specimen holder, it is possible to ascertain the spacing 
between the cut surface of the specimen and the specimen holder. 

[0020] The specimen holder with the trimmed specimen is thus inserted into a cutting 

device, in particular a microtome or ultramicrotome, in a defined position. The data previously 
15 ascertained, in particular in the trimming device, are transmitted to the cutting device e.g. via an 
interface. Automatic presetting of the knife onto the specimen can thus be accomplished in the 
cutting device. 

[0021] In order for the method according to the present invention to be accomplished, a 

capability therefore must be created for ascertaining the distance between the trimmed surface of 
20 the specimen and the specimen holder, and for transferring the acquired data to the cutting 
device. A distance measurement system is thus provided in the trimming device and in the 
cutting device. A device for transmitting the data, in particular an interface, is furthermore 
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provided in the cutting device. The interface can be supplied with data by way of data cables or 
in wireless fashion. 

[0022] According to the present invention, the trimming device and the cutting device 

can constitute a system for automatically presetting a specimen in the cutting device, in which 
context the spacing between the specimen holder and the trimmed surface of the specimen is 
ascertained in the trimming device. That information is transmitted to the cutting device, so that 
an automatic presetting operation can be performed in the cutting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] Further advantages and advantageous embodiments of the invention are the 

subject matter of the Figures below and the descriptions thereof. 
In the individual Figures: 

FIG. 1 is a schematic depiction of a trimming device; 

FIG. 2 schematically depicts the transmission of data; 

FIG. 3 is an overall view of a cutting device according to the present invention; and 
FIG. 4 shows a portion of a cutting device according to the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 
[0024] FIG. 1 schematically depicts a trimming device 12. A specimen 14 is clamped in a 

specimen holder 22. Depending on the intended further examination and the nature of the 
specimen, the desired upper surface is produced on surface 15 of specimen 14 facing toward the 
trimming knife or milling cutter 17, the selected specimen surface being centered and milled flat 
in the shape of a block using milling cutter 17. Milling cutter 17 is rotated in rotation direction 
18 for this purpose. In order to generate the desired surface 15 of specimen 14, the milling cutter 
can be displaced in direction 19. According to the present invention, trimming device 12 is 



equipped with a distance measurement system that permits a determination of the spacing 
between trimmed surface 15 and specimen holder 22. The spacing of milling cutter 17 from 
specimen holder 22 without an inserted specimen 14 is determined once, and stored. The position 
of milling cutter 17 before trimming begins is sensed as the so-called zero position. A specimen 
5 14 is then inserted into specimen holder 22 and the trimming operation is begun. In this, milling 
cutter 17 is moved toward specimen 14 and the distance traveled is sensed by way of the distance 
measurement system. After the trimming of specimen 14 ends, the distance traveled by milling 
cutter 17 is also known. From the difference between the distance traveled and the known 
distance between the zero position of milling cutter 17 and specimen holder 22, the spacing 
10 between cut surface 15 of specimen 14 and specimen holder 22 can be ascertained. To simplify 
the determination of the spacing, trimming device 12 can be controlled in such a way that it 
automatically moves to the zero position at each activation. 

[0025] As shown in FIG. 2, the data thus obtained are transferred from trimming device 

12 via a data transfer means 23 to cutting device 10. Data transmission units 10a, 12a can be 
15 provided in this context both in trimming device 12 and in cutting device 10. These units are 
usually embodied as interfaces, and make possible the transfer of data using data transfer means 
23. The data transfer means can be embodied as a data line, in particular as a ribbon cable, or as 
a wireless communication device, in particular as IR waves. 

[0026] FIG. 3 shows a general view of a cutting device 10. It comprises a 

20 stereomicroscope 20 with which the cutting operation can be observed. The milled specimen 14 
is inserted, with specimen holder 22, into a swing arm 26 in a defined position. A knife 16 that is 
secured on a rotatably mounted knife holder 24 is provided for cutting. The arrangement can be 



displaced with the aid of translationally movable X-Y stage 28. A distance measurement system 
for measuring the travel of the X-Y stage is also provided. 

[0027] FIG. 4 depicts an magnified portion of cutting device 10. After trimming, 

specimen 14 is secured in cutting device 10, together with specimen holder 22, until it comes to a 
5 stop. Knife holder 24 is slid into X-Y stage 28 until it stops, and clamped so that an immovable 
connection exists between knife holder 24 and X-Y stage 28. Knife swing 30 is set to 0°. At the 
same time, the swinging motion of specimen 14 using swing arm 26 is omitted, or it is likewise 
set to 0°. The measurement data ascertained in the trimming apparatus are transmitted, as 
described above, to cutting device 10. The automatic presetting operation of knife 14 onto the 

10 trimmed specimen surface 15 can thus be started. 

[0028] In a preferred embodiment of the invention, a learning mode is provided for 

cutting device 10. In this mode, cutting device 10 can be coordinated with trimming device 12. 
For this purpose, a specimen 14 that has already been milled in a trimming device 12 is inserted 
together with specimen holder 22 into cutting device 10. A desired spacing between knife 16 and 

15 the trimmed specimen surface 15 is set manually, i.e. with no automatic feed. That value is then 
stored in a storage device. The coordination between trimming device 12 and cutting device 10 is 
thereby accomplished. For each new trimmed specimen 14 that is inserted into cutting device 10 
after trimming, it is then possible to travel again to exactly that spacing position after 
transmission of the spacing data from trimming device 12 to cutting device 10. 

20 [0029] This learning mode can also be expanded in that several desired positions can be 

programmed, so that after programming the user has the ability to select one of the programmed 
positions to be moved to. 
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[0030] Provision can furthermore be made in cutting device 10, and also in trimming 

device 12, to move automatically to the zero position - which corresponds to a defined spacing 
between knife 14 and specimen holder 22, and between milling cutter 17 and specimen holder 22 
- at each activation. A reliable measurement of the absolute distance traveled, using the distance 
5 measurement system in cutting device 10, can thus be guaranteed. 

[0031] It is of course also possible to use, instead of the trimming apparatus, a separate 

device for measuring the spacing between specimen holder 22 and the trimmed specimen surface 
15. In this case as well, however, the data must be transferred to the cutting device. 
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